Uchch Madhyamika Sikshak- Teacher Selection Test
Subject- Chemistry

Chemistry exam includes three major sections: Inorganic Chemistry, Physical Chemistry, Organic Chemistry.
[I] Physical Chemistry —
1. Chemical Bonding
¢ Homonuclear and heteronuclear molecules - Structure and Bonding.
¢ Shapes of molecules (VSEPR Theory) Chemical bonding .
¢ Elementary concepts of MO and VB theories.
o Huckel theory for conjugated m-electron systems.
2. Chemical Thermodynamics
¢ Laws, state, and path functions along with their applications
¢ Thermodynamic description of various types of processes
o Maxwell’s relations
¢ Spontaneity and equilibria
¢ Temperature and pressure dependence of thermodynamic quantities
¢ Le Chatelier principle
¢ An elementary description of phase transitions
¢ Phase equilibria and the phase rule
¢ Thermodynamics of ideal and non-ideal gases and solutions
3. Electrochemistry -

¢ Nernst equation,Redox systems,Electrochemical cells

Debye-Huckel theory,Electrolytic conductance

o Kohlrausch’s law and its applications

¢ Jonic equilibria

e Conductometric and potentiometric titrations
4. Solid State -

e Crystal structure,Bragg's Law and application

e  Band structure of solids
5. Chemical Kinetics -
Empirical rate laws and temperature dependence
Complex reactions
Steady-state approximation
Determination of reaction mechanisms
Collision state theory of rate constants
Transition state theory of rate constants
Unimolecular reactions

¢ Enzyme kinetics, Salt effects,Homogeneous catalysis
e  Photochemical reactions
6. Solutions —
¢ Types of solution
¢ Expression of concentration solutions of solids in liquids
¢ Solubility of gases in liquids
e Raoult's Law
e Abnormal molecular mass
¢ Van't Hoff factor, Solubility of vapour pressure
¢ Colloids and surface Stability and properties of colloids
¢ [sotherms and surface area, Heterogeneous catalysis
7. Chemical Equilibrium -
¢ Types .Conditions ,Examples ,and Importance
¢ Concepts of acids and bases
¢ Non-aqueous solvents
[II] Inorganic Chemistry —
8. Atomic structure -
e Chemical Periodicity
Main group elements and their compounds
Allotropy -Synthesis Structure and bonding
The industrial importance of compounds
Spectroscopy Term symbols
Many-electron systems
Unsymmetrical principle
9. _Basic principles of quantum mechanics —
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Orbital and spin angular moment

Particle-in-a-box

Harmonic oscillator

The Hydrogen atom along with shapes of atomic orbitals
Approximate methods of quantum mechanics
Applications

10. General Properties of Matter And Inorganic compounds —

11.

s , p Blocks elements
Inret gases
Transition elements and co-ordination compounds

o Structure,Bonding theories

o Spectral and magnetic properties
o Mechanism of Reaction

Inner Transition Flements
o Spectral and magnetic properties
o Redox chemistry
o Analytical applications

Redox Reaction -

¢ Definations and Examples of Redox Reaction
¢ Oxidation Number

12 Organometallic And Co-Ordination Compounds

e  Synthesis,IUPAC Nomenclature
¢ Bonding and Structure, Werner's Theory ,VBT and CFT

¢ Organometallics in homogenous catalysis
e Importance of Co-ordination compounds.

[IIT] Organic Chemistry —
13 Basic of Organic Chemistry -

[UPAC nomenclature of organic molecules
Regio isomers and stereoisomers
Chemistry of Aliphatic and Aromatic Compounds

14 Principles of stereochemistry

Configurational and conformational isomerism in acyclic compounds
Configurational and conformational isomerism in cyclic compounds
Stereogenicity

Stereoselectivity

Enantioselectivity

Diastereoselectivity

Asymmetric induction

15 Organic reactive intermediates

Generation, stability, and reactivity of carbocations
Generation, stability, and reactivity of Carbanions
Generation, stability, and reactivity of Free radicals
Generation, stability, and reactivity of Carbenes
Generation, stability, and reactivity of Benzynes
Generation, stability, and reactivity of Nitrenes

16 Organic Compounds-

Helogenated, Alcohol ,Phenol, Ether, Carboxylic acid and derivatives

Nomenclature,Methods of preparation

Physical and Chemical Properties
Their Uses

17 Sulphur and Nitrogen containing Organic Compounds-

Nomenclature,Methods of preparation

Physical and Chemical Properties
Their Uses

18 Some Phenomenon of Organic Compounds —

Common named reactions and re-arrangements with applications in organic synthesis

Organic transformations and reagents

o Functional group interconversion including oxidations and reductions
o Common catalysts and reagents (organic, inorganic, organometallic, and enzymatic)

o Chemo, region, and stereoselective transformations
Concepts in organic synthesis
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o Retrosynthesis
o Disconnection, synthons, linear and convergent synthesis
o Umpolung of reactivity and protecting groups

19 Chemistry of natural products (Biomolecules)-

e  Carbohydrate,Proteins and peptides
e TFatty acids,Nucleic acids
e Terpenes,Steroids

o Alkaloids,Biogenesis of terpenoids and alkaloids
20 Polymers and Chemistry in daily life-
Polymers
e Natural and Synthetic methods of Polymerization
e Biodegradable and Non- biodegradable Polymers
¢ Some Natural and Synthetic polymers

o Polythene,Nylon,Polyester
o Bakelite,Rubber etc

Chemistry in daily life

e  Chemistry in nanoscience and technology
¢  Medical chemistry,Environmental chemistry

e Catalysis and green chemistry
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